














































































































と雌ずい S 遺伝子近傍の DNA配列は S ハプロタイプ
特異的な傾向が強く，S遺伝子近傍では組みかえが抑制
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Fig.1  Construction of a cosmid contig for almond S?haplotype region and genomic Southern blot analysis with cosmid end
 
probes.
A cosmid library was constructed from the genomic DNA of Nonpareil.The cosmid contig for the S?haplotype region was
 
constructed by chromosome walking from the S?-RNase gene to both the upstream and the downstream regions. (A)
Schematic representation of the cosmid contig for the S?haplotype region.The white,black and gray boxes denote the
 
cosmid clones,cosmid end probes used in(B),and the S?-RNase gene,respectively.The‘A’nucleotide of putative initiation
 
codon (ATG)of the S?-RNase gene was positioned to be＋1.(B)Genomic Southern blot analyses with cosmid end probes
 
and selected restriction enzymes.The genomic DNAs were digested with selected restriction enzymes,which gave the S
 
haplotype-associated RFLP,and probed with cosmid end probes.The four cosmid end probes,NP 201F,207R,217R and
 
235F,were designed from end sequences of the S?derived clones.Locations of the S?derived probes on the corresponding
 
S?derived clones were estimated by PCR with the end primers and the vector primers,WEBF or PWR,and the S?derived
 
clones as the templates.The restriction enzymes and the cultivars were denoted above the each lane.The arrows of S?,
S?,S?and S?denote the S?,S?,S?and S?haplotype-associated signals,respectively.JF,Jeffries(S??S?);NP,Nonpareil(S?








花粉 S 遺伝子を同定するために花粉 S 遺伝子が存在
すると推測される S?-RNase 遺伝子周辺，約70kbp の
全 DNA配列をショットガンシークエンシングによって

















cDNA が得られた．１つは S?-RNase 遺伝子の上流側
に位置しており，キンギョソウの S遺伝子座領域のF-box
遺伝子である SLF (S Locus F-box）と相同性があっ
たのでPdSLF (Prunus dulcis SLF）と名付けた．PdSLF
は異なる Sハプロタイプ間でほぼ配列が保存されており，
花粉 S 遺伝子ではないものと考えられた．もう一つの
F-box 遺伝子は S?-RNase 遺伝子の下流に位置してお
り，SFB (S haplotype-specific F-box protein）と名付
けた．二つの遺伝子の発現の器官特異性を調べるために，




ゲノム DNAを鋳型とした PCR を行ったところ異な














る．このように SFB と S-RNaseの間に類似した一次
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Fig.2  Alignment of the amino acid sequences of SFBs.
Amino acid sequences of SFBs were aligned by Clustal X.F-box motif and two variable regions are boxed.Sites which
 
are conserved or have only conservative replacements are marked underneath with asterisks and dots,respectively.
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 Fig.3  Gene organization of four S haplotypes of almond.
Boxes represents the exon of the S-RNase genes,SFB s and the S locus boundary markers NP 79R and NP 182F.Arrows
 
denote the orientation of the genes.In the S?and the S?haplotypes,physical distance between NP 79R and the S-RNase
 
gene was not determined accurately,although it is certain that NP 79R links to the S-RNase gene.












?.Pollen cDNAs were used as template for RT-PCR with primers SFB 4F0(5’-GTT CAT
 
TCC CAT TGC CCA TTA C-3’) and SFB4R0 (5’-TTG TGT TGG ATG AAT TTG ACA T-3’). Total RNA
 
of‘Stella‘(lane‘non-RT’)was used for a negative control.Actin was used as an internal control.Abbreviations for sweet
 







.The coding regions are boxed.The‘ATG’and ‘Stop’indicate the start and stop codons, respectively.The
 
nucleotide‘A’of the start codon is positioned to be＋1.The grey boxes denote HVa and HVb regions.The positions and
 
























quences areboxed.The nucleotide sequences of the 3’UTR are italicized.

















SFB  g and SF  r he.The F-box motif and t
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Fig.5  A model for the mode of S??haplotypes.
The haplotype-dependent degradation of S-RNase is assumed to be regulated by SCF???and the 26S proteolysis pathway.
In this model,all S-RNases enter the pollen tube regardless of their S genotypes.When S-RNases stay active in the pollen
 
tube,they degrade pollen RNAs,which results in the arrest of the pollen tube growth.(A)In the compatible reaction,S
-RNases are recognized by the general interaction domain (red color) of SCF???, resulting in polyubiquitination and
 
degradation of the S-RNases by the 26S proteasome pathway.(B)In the incompatible reaction,SCF???and its cognate S
-RNase interact via the haplotype-specific interaction domain,which consists of HV region (s)(blue color).This interac-
tion prevents S-RNase from being polyubiquitinated.As a result,the cognate S-RNase remains active and degrades pollen
 
RNA,which results in the arrest of the pollen tube growth.(C)In S??pollen tubes,the absence of the haplotype-specific
 
interaction domain in SCF???causes SCF???and all S-RNases, including their cognate S-RNases, to interact via the
 
general interaction domains(red color),which results in degradation of all S-RNases.Thus S??haplotypes are pollen-part
 
mutant.
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SFB ホモログはアーモンド SFB が備える上記５つの性














































ことは，SFB が花粉 S 遺伝子であることを強く支持す
るものである．
自家不和合性の分子機構
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